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TI L-Ascorbic acid biosynthesis 
AU Smirnoff, Nicholas 

CS School of Biological Sciences, University of Exeter, Exeter, EX4 4 PS , UK 
SO Vitamins and Hormones (San Diego, CA, United States) (2001), 61, 241-266 

CODEN: VIHOAQ; ISSN: 008 3-6729 
PB Academic Press 
DT Journal; General Review 
LA English 

AB A review, with 102 refs. Biosynthesis of L-ascorbate (vitamin C) occurs 
by different pathways in plants and mammals. Yeast contain 
D-erythroascorbate, a C5 analog of ascorbate. UDP-D-glucuronic acid is 
the precursor in mammals. Loss of UDP forms glucuronic 

acid/glucuronolactorie . Reduction of these at C-l then forms L-gulonic 
acid/L-gulono-1 , 4-lactone . The lactone is oxidized by a microsomal 
L-gulono-1, 4-lactone oxidase to ascorbate. Only the L-gulono-1 , 4-lactone 
oxidase has been purified and cloned, and very little is known about the 
properties of the other enzymes. Plants form ascorbate from GDP-D-mannose 
via GDP-L-galactose, L-galactose, and L-galactono-1 , 4 -lactone . The final 
oxidation of L-galactono-1 , 4-lactone to ascorbate is catalyzed by a 
mitochondrial L-galactono-1 , 4-lactone dehydrogenase located on the inner 
membrane and using cytochrome c as electron acceptor. GDP- 
mannose pyrophosphorylase and L-galactono-1 , 4-lactone 

dehydrogenase have been cloned. Yeast synthesizes D-erythroascorbate from 
D-arabinose and D-arabinono-1 , 4 -lactone in a pathway analogous to that in 
plants. The plant, mammalian, and yeast aldonolactone 

oxidase/dehydrogenases that catalyze the last step in each pathway have 
significant sequence homol . L-Gulono-1 , 4-lactone oxidase is mutated and 
not expressed in animals, such as primates, that have lost ascorbate 
biosynthesis capacity. Assessment of the literature reveals that little 
is known about many of the enzymes involved in ascorbate biosynthesis or. 
About the factors controlling flux through the pathways. There is also a 
possibility that minor alternative pathways exist in plants and mammals, 
(c) 2001 Academic Press. 
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PRAI US 1999-126680P P 19990329 
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AB The present invention includes a transgenic plant containing a GDP- 
mannose pyrophosphorylase gene. A pathway for ascorbic 

acid biosynthesis that features GDP-mannose and L-galactose has recently 
been proposed for plants. A collection of ascorbic acid-deficient mutants 
of Arabidopsis thaliana that are valuable tools for testing of a novel 
ascorbic acid biosynthetic pathway have been isolated. The best 
characterized of these mutants ( vtel -vitamin c) contains -25% of wild type 
ascorbic acid and is defective in ascorbic acid biosynthesis. Using a 
combination of biochem. , mol . , and genetic techniques, it has been 
conclusively demonstrated that the VTC1 locus encodes GDP- 
mannose pyrophosphorylase (mannose-l-P 

guanyltransf erase ) . This enzyme provides GDP-mannose, which is used for 
cell wall carbohydrate biosynthesis and protein glycosylation, as well as 
for ascorbic acid biosynthesis. 
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PRAI EP 2001-202278 A 20010615 

AB The identification of a new key enzyme in vitamin C synthesis, and its use 
to modulate vitamin C synthesis in eukaryotic cells are disclosed. 
Specifically, the isolation of a multimeric GDP-mannose-3 ' , 5 ' -epimerase, 
the identification, cloning and expression of a nucleic acid sequence 
encoding GDP-mannose-3 1 , 5 ' -epimerase, methods of producing 
GDP-mannose-3 5 ' -epimerase, transgenic plants and microorganisms that 
express the GDP-mannose-3 1 , 5 ' -epimerase , and methods of production of ascorbic 



acid using the GDP-mannose-3 ' , 5 ' -epimerase are disclosed. Purification of 
GDP-mannose-3 1 , 5 ' -epimerase from Arabidopsis thaliana, and kinetic and 
physi cochem. properties of the enzyme are described. The nucleotide 
sequence and the encoded amino acid sequence of the A. thaliana 
GDP-mannose-3 ', 5 ' -epimerase are disclosed. Putative GDP-mannose-3 ' , 5 1 - 
epimerase from rice, tomato, corn, ice plant, soybean, potato, Medicago 
truncatula, sorghum, wheat, barley, and lotus are identified by using 
scanning of public DNA databases for sequences that exhibited high 
similarity to the A. thaliana gene. 
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DT Patent 
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ED Entered STN: 21 Apr 2 00 4 

Last Updated on STN: 21 Apr 20 04 
AB The invention relates to the genetic manipulation of plants, particularly 

to the expression of galactomannan biosynthetic genes in transformed 

plants. Nucleotide sequences for the GDP-mannose 

pyrophosphorylase genes and methods for their use are provided. 

The sequences find use in the production of gum in plants. A nucleic acid 

encoding a GDP-mannose pyrophosphorylase 

from maize is taught, as are plants and plant cells transformed with it. 
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GDP-mannose-3 5 ' -epimerases from algae have been identified, isolated, 
purified, and/or cloned. Disclosed herein are algal GDP-mannose-3 1 , 5 ' - 
epimerases from any algae, including those of the genera Chlamydomonas, 
Prototheca, and Chlorella. Also disclosed herein are nucleic acid and 
amino acid sequences for GDP-mannose-3 1 , 5 ' -epime rases from Chlamydomonas 
reinhardtii and the use thereof to produce genetically modified host 
cells, as well as in methods to produce L-galactose, ascorbic acid, or 
intermediate products in the ascorbic acid biosynthetic pathway. 
Identification of a putative GDP-mannose-3 1 , 5 ' -epimerase gene and protein 
from C. reinhardtii is described. The cDNA sequence and the encoded amino 
acid sequence of C. reinhardtii GDP-mannose-3 1 , 5 ' -epimerase are also 
disclosed . 
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TI Changes in gene expression in the wood-forming tissue of transgenic hybrid 

aspen with increased secondary growth 
AU Israelsson, Maria; Eriksson, Maria E.; Hertzberg, Magnus; Aspeborg, 

Henrik; Nilsson, Peter; Moritz, Thomas 
CS Department of Forest Genetics and Plant Physiology, Umea Plant Science 

Centre, Swedish University of Agricultural Sciences, Umea, 90183, Swed. 
SO Plant Molecular Biology (2003), 52(4), 893-903 

CODEN: PMBIDB; ISSN: 0167-4412 
PB Kluwer Academic Publishers 
DT Journal 
LA English 

AB Transgenic lines of hybrid aspen with elevated levels of gibberellin (GA) 
show greatly increased nos . of xylem fibers and increases in xylem fiber 
length. These plants therefore provide excellent models for studying 
secondary growth. We have used cDNA microarry anal, to investigate how 
gene transcription in the developing xylem is affected by GA-induced 
growth. A recent investigation has shown that genes encoding lignin and 
cellulose biosynthetic enzymes, as well as a number of transcription factors 
and other potential regulators of xylogenesis, are under 

developmental-stage-specific transcriptional control. The present study 
shows that the highest transcript changes in our transgenic trees occurs 
in genes generally restricted to the early stages of xylogenesis, 
including cell division, early expansion and late expansion. The results 
reveal genes among those arrayed that are up-regulated with an increased 
xylem production, thus indicating key components in the production of wood. 
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TI Overexpression of GDP-mannose 

py r ophosphoryl ase in Saccharorayces cerevisiae corrects defects in 
dolichol-linked saccharide formation and protein glycosylation . 

AU Janik, A.; Sosnowska, M. ; Kruszewska, J.; Krotkiewski, H.; Lehle, L.; 
Palamarczyk, G. 

AV DNAL (381 B522) 

SO Biochimica et biophysica acta = International journal of biochemistry and 

biophysics, Apr 7, 2003. Vol. 1621, No. 1. p. 22-30 

Publisher: Amsterdam : Elsevier Science B.V. 

CODEN: BBACAQ; ISSN: 0006-3002 
NTE Includes references 
CY Netherlands 
DT Article 

FS Non-U. S. Imprint other than FAO 
LA English 

AB Thermosensitive mutants of Saccharomyces cerevisiae, affected in the 
endoplasmic reticulum (ER) located glycosylation, i.e. in Dol-P-Man 
synthase (dpml), in beta-1,4 mannosyl transferase (algl) and in alpha-1,3 
mannosyltransf erase (alg2), were used to assess the role of GDP-Man 
availability for the synthesis of dolichol-linked saccharides. The mutants 
were transformed with the yeast gene MPG1 (PSA1/VIG9) encoding GDP-Man 
pyrophosphorylase catalyzing the final step of GDP-Man formation. We found 
that overexpression of MPG1 allows growth at non-permissive temperature 
and leads to an increase in the cellular content of GDP-Man. In the algl 
and alg2 mutants, complemented with MPGl gene, N-glycosylation of 
invertase was in part restored, to a degree comparable to that of the 
wild-type control. In the dpml mutant, the glycosylation reactions that 
depend on the formation of Dol-P-Man, i.e. elongation of 
Man5GlcNAc2-PP-Dol , O-marinosylation of chitinase and synthesis of GPI 
anchor were normal when MPGl was overexpressed . 
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AB Provided are DNA constructs that comprise a DNA mol. 

encoding a protein with D-galacturonate reductase activity involved in 
L-ascorbic acid synthesis inplant cells and a region for initiating 
functional transcription in plants. The invention relates to protein and 
nucleotide sequence of D-galacturonate reductase of strawberry. The 
constructs have utility in increasing vitamin C production 
in plants, and making plants more resistant to stress. Also provided are 
related materials and methods for performing the invention. 
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AB The invention relat< 


3S to plants 


or 


products 


derivable therefrom 


having 



elevated content of Vitamin C, by 
transformation of plant by yeast D-arabino-y- 

lactone oxidase resulted in higher level (at least two-fold) of ascorbic 
acid. In particular the invention relates to a process for producing 
plants or plant tissues having an elevated content of 
vitamin C, comprising the steps, (i) 

transformation of a plant cell with a gene construct 

followed by (ii) the regeneration of a genetically modified plant 

or plant tissue from the transformed plant 

cell of the transformation step (i), wherein the gene construct 
comprises a polynucleotide sequence capable of expressing a polypeptide 
product with an ability to catalyze conversion of L-gal actono-l , 4 -lactone 
to vitamin C, characterized in that said 

polynucleotide sequence is derived from a non-plant source, 
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The present invention is directed to a recombinant enzyme preparation having an 

ale. and/or aldehyde dehydrogenase activity which comprises one or more 

enzymic polypeptide ( s ) selected from the group consisting of 4 

polypeptides which are isolated from Gluconobacter oxydans DSM 4025 and 

their chimeric recombinant enzymes, as well functional derivs . of the 

polypeptides identified above which contain addition, insertion, deletion 

and/or substitution of one or more amino acid residue(s). DNA 

mols. encoding such polypeptides, vectors comprising such DNA 

raols., host cells transformed by such vectors, and processes for 

the production of such recombinant enzyme prepns., aldehydes, ketones or 

carboxylic acids by using such enzyme prepns. are provided. Specifically, 

the synthesis of 2-keto-L-guloni c acid and L-ascorbic acid ( 

vitamin C) is provided through the use of these 

enzymes . . 
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AB The present invention is directed to a recombinant enzyme preparation having an 
ale. and/or aldehyde dehydrogenase activity which comprises one or more 
enzymic polypeptide ( s ) selected from the group consisting of 4 
polypeptides which are isolated from Gluconobacter oxydans DSM 4025 and 
their chimeric recombinant enzymes, as well functional derivs. of the 
polypeptides identified above which contain addition, insertion, deletion 
and/or substitution of one or more amino acid residue (s). DNA 
mois. encoding such polypeptides, vectors comprising such DNA 
mols., host cells transformed by such vectors, and processes for 
the production of such recombinant enzyme prepns . , aldehydes, ketones or 
carboxylic acids by using such enzyme prepns. are provided. Specifically, 
the synthesis of 2-keto-L-gulonic acid and L-ascorbic 
acid (vitamin C) is provided through the use of these enzymes,. 
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ascorbate content in transgenic plants leading to developmental changes 
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AB GDP-mannose pyrophosphorylase (GMPase, EC 2.7.7.22) catalyses the 

synthesis of GDP-D-mannose and represents the first committed step in the 
formation of all guanosin-containing sugar nucleotides found in plants 
which are precursors for cell wall biosynthesis and, probably more 
important, the synthesis of ascorbate. A full-length cDNA encoding GMPase 
from S. tuberosum was isolated. Transgenic potato plants were generated in 
which the GMPase cDNA was introduced in antisense orientation to the 35S 
promoter. Transformants with reduced GMPase activity were 

selected. Transgenic plants were indistinguishable from the wild-type when 
held under tissue culture conditions, however, a major change was seen 10 
weeks after transfer into soil. Transgenic plants showed dark spots on 
leaf veins and stems with this phenotype developing from the bottom to the 
top of the plant. In case of the line with the strongest 

reduction, all aerial parts finally dried out after 3 months in soil, in 
contrast to the wild-type plants which did not start to senesce at this 
time. This coincides with a reduction of ascorbate contents in the 
transgenic plants, which is in agreement with the recently proposed 
pathway of ascorbate biosynthesis. Furthermore, leaf cell walls of the 
transgenic potato plants had mannose contents that were reduced to 30-50% 
of the wild-type levels, whereas the composition of tuber cell walls was 
unchanged. The glycosylation pattern of proteins was unaffected by GMPase 
inhibition, as studied by affinoblot analysis. 
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AB Sugarcane is an important crop for many countries around the world. The 
industrial behavior of this crop could improved by gene engineering, 
increasing the quality of the plant as raw material for the 

production of sugar and/or other by products. Here we present the materials 
and methods used in Agrobacterium tumef aciens-mediated genetic 
transformation of sugarcane. Our ultimate goal is to generate 
transgenic sugarcane plants expressing proteins with agronomic and 
industrial value. In order to reduce necrogenesis , which is enhanced 
during Agrobacterium-meristematic tissue interactions, explants of 
sugarcane cultivars Ja60-5 and B4362 were treated with a combination of 
antioxidant compds . The study specifically transformed a number of 
DNA constructs (pHCA58, pHCG59, pHES82 and pHES83) which were 
created to express a number of enzymes such as chitinase, glucanase, and 
levansucrase . 
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Disclosed are isolated L-galactose dehydrogenase proteins and biol, active 
homologs thereof, as well as nucleic acid mols. encoding such 
proteins. An Arabidopsis thaliana sequence with homol. to the N-terminal 
amino acid sequence of Pi sum sativum L-galactose dehydrogenase was 
identified. An A. thaliana L-galactose dehydrogenase gene was cloned and 
sequenced. The cDNA and encoded amino acid sequences of the A. thaliana 
L-galactose dehydrogenase are disclosed. The expression of the A. 
thaliana L-galactose dehydrogenase in E. coli and the production of transgenic 
plants that overexpress L-galactose dehydrogenase are described. Also 
disclosed are methods of producing L-galactose dehydrogenase, and 
genetically modified organisms having increased L-galactose dehydrogenase 
action. Methods of producing L-ascorbic acid or 

esters thereof using such genetically modified organisms are disclosed. 
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AB A method of producing a transgenic monocotyledonous plant 

includes culturing a thin section explant from a monocotyledonous 

plant, such as sugarcane, wheat or sorghum, in the presence of an 

auxin and, optionally, a cytokinin, prior to transformation. It 

is optimal for the thin section to be oriented during this pre- 

trans formation culture period of 1-6 days so that a basal surface 

is substantially not in contact with the culture medium. The cultured 

explant is then transformed followed by a rest period of 4-15 

days in a culture medium without selection agent but comprising an auxin 

and, optionally, a cytokinin. After this rest period, transgenic plants 

are selectively propagated from the transformed plant 

tissue in the presence of a selection agent such as paromomycin sulfate or 
geneticin. This system provides rapid, efficient generation of transgenic 
monocotyledonous plants from transformed, non-callus tissue and 
thereby reduces the likelihood of somaclonal variation among transgenic 
progeny. 
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engineering. In particular, the invention is directed to new 
dehydroascorbate reductase ("DHAR") genes useful in modulating 
ascorbic acid levels in plants. The invention relates 

to sequence of dehydroascorbate reductase isolated from wheat, tobacco, 
rice, tomato and Arabidopsis. The invention relates to detecting 
increased drought tolerance and decreased sensitivity to toxin in plant;; 
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PRAI ES 2001-2896 A 20011227 

AB Provided are DNA constructs that comprise a DNA mol. 

encoding a protein with D-galacturonate reductase activity involved in L- 
ascorbic acid synthesis inplant cells and a region for 

initiating functional transcription in plants. The invention relates to 
protein and nucleotide sequence of D-galacturonate reductase of 
strawberry. The constructs have utility in increasing vitamin C production in 
plants, and making plants more resistant to stress. Also provided are 
related materials and methods for performing the invention. 
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TI Carbonic anhydrase is essential for growth of Ralstonia eutropha at 
ambient C02 concentrations. 
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TI Overexpression of metallothionein-II sensitizes rodent cells to 

apoptosis induced by DNA cross-linking agent through inhibition of 

NF-kappaB activation. 
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(VASP) function during cell migration. 

L2 ANSWER 35 OF 34 4 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI IFNgamrna sensitizes for apoptosis by upregulating caspase-8 expression 
through the Statl pathway. 

L2 ANSWER 36 OF 34 4 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Both vegetative and reproductive actin isovariants complement the stunted 
root hair phenotype of the Arabidopsis act2-l mutations. 

L2 ANSWER 37 OF 34 4 BIOSIS COPYRIGHT 2 0 04 BIOLOGICAL ABSTRACTS INC. on STN 
TI Swarming-coupled expression of the Proteus mirabilis hpmBA haemolysin 
operon . 

L2 ANSWER 38 OF 34 4 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
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TI Identification and characterization of assembly proteins of CSS pili from 
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splicing. 
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TI Biochemical characterization and subcellular localization of human copper 
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TI Identification of Escherichia coli genes involved in resistance to 
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TI Suppression of Saccharomyces cerevisiae rad27 null mutant phenotypes by 
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TI Overexpression of Polycomb-group gene rae28 in cardiomyocytes 

does not complement abnormal cardiac morphogenesis in mice lacking rae28 

but causes dilated cardiomyopathy. 
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TI The involvement of mammalian and plant FK506-binding proteins ( FKBPs ) in 
development . 
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TI Phospholipase C interacts with Sgdlp and is required for expression of 
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TI Synergy is achieved by complementation with Apo2L/TRAIL and 
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Role of XIAP in resistance. 
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TI Nitric oxide-induced changes in intracellular zinc homeostasis are 
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TI CDC42 is required for polarized growth in human pathogen Candida albicans. 
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TI Single copy complementation of cpsIaA, a putative 

transcriptional regulator of capsule biosynthesis in group B 

Streptococcus . 
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TI The redox-sensitive transcriptional activator OxyR regulates the peroxide 



response regulon in the obligate anaerobe Bacteroides fragilis. 

L2 ANSWER 96 OF 34 4 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN DUPLICATE 24 

TI The molecular physiology of heavy metal transport in the Zn/ Cd 
hyperaccumulator Thlaspi caerulescens . 

L2 ANSWER 97 OF 34 4 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI HAR07 encodes chorismate mutase of the methylotrophic yeast Hansenula 
polymorpha and is derepressed upon methanol utilization. 

L2 ANSWER 98 OF 34 4 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI Overexpression, purification, and analysis of 

complementation behavior of E. coli SuhB protein: Comparison with 

bacterial and archaeal inositol monophosphatases . 

L2 ANSWER 9 9 OF 34 4 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI The apoptosis mediator mDAP-3 is a novel member of a conserved family of 
mitochondrial proteins. 

L2 ANSWER 100 OF 344 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI A novel multidrug efflux transporter gene of the major facilitator 

super family from Candida albicans ( FLU1 ) conferring resistance to 

fluconazole . 
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L2 ANSWER 88 OF 34 4 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN DUPLICATE 23 

AN 2002:8977 AGRICOLA 

DN IND2324 5 65 8 

TI Functional conservation of plant secondary metabolic enzymes revealed by 

complementation of arabidopsis flavonoid mutants with maize genes. 
AU Dong, X.; Braun, E.L.; Grotewold, E. 
AV DNAL (4 50 P6 92) 

SO Plant physiology, Sept 2001. Vol. 127, No. 1. p. 46-57 

Publisher: Rockville, MD : American Society of Plant Physiologists, 1926- 
CODEN: PLPHAY; ISSN: 0032-0889 

NTE Includes references 

CY Maryland; United States 

DT Article; Conference 

FS U.S. Imprints not USDA, Experiment or Extension 
LA English 

AB Mutations in the transparent testa (tt) loci abolish pigment production in 
Arabidopsis seed coats. The TT4, TT5, and TT3 loci encode chalcone 
synthase, chalcone isomerase, and dihydrof lavonol 4-reductase, 
respectively, which are essential for anthocyanin accumulation and may 
form a macromolecular complex. Here, we show that the products of the 
maize (Zea mays) C2, CHI1, and Al genes complement Arabidopsis tt4, tt5, 
and tt3 mutants, restoring the ability of these mutants to accumulate 
pigments in seed coats and seedlings. Overexpression of the 
maize genes in wild-type Arabidopsis seedlings does not result in 
increased anthocyanin accumulation, suggesting that the steps catalyzed by 
these enzymes are not rate limiting in the conditions assayed. The 
expression of the maize Al gene in the flavonoid 3' hydroxylase 
Arabidopsis tt7 mutant resulted in an increased accumulation of 
pelargonidin . We conclude that enzymes involved in secondary metabolism 
can be functionally exchangeable between plants separated by large 
evolutionary distances. This is in sharp contrast to the notion that the 
more relaxed selective constrains to which secondary metabolic pathways 
are subjected is responsible for the rapid divergence of the corresponding 
enzymes . 

L2 ANSWER 5 4 OF 34 4 BIOSIS COPYRIGHT 2 00 4 BIOLOGICAL ABSTRACTS INC. on STN 

DUPLICATE 15 
AN 2003:110270 BIOSIS 
DN PREV200300110270 

TI The Arabidopsis male-sterile mutant dde2-2 is defective in the ALLENE 

OXIDE SYNTHASE gene encoding one of the key enzymes of the jasmonic acid 
biosynthesis pathway. 

AU von Malek, Bernadette; van der Graaff, Eric; Schneitz, Kay; Keller, Beat 
[Reprint Author] 

CS Institute of Plant Biology, University of Zurich, Sollikerstr. 107, 8008, 

Zurich, Switzerland 

bkeller@botinst .unizh. ch 
SO Planta (Berlin), (November 2002) Vol. 216, No, 1, pp. 187-192. print. 

CODEN: PLANAB. ISSN: 0032-0 935. 



DT Article 
LA English 

ED Entered STN: 26 Feb 2003 

Last Updated on STN: 26 Feb 2003 

AB The Arabidopsis thaliana (L.) Heynh. mutant delayed-dehiscence2-2 (dde2-2) 
was identified in an Enl/Spml transposon-induced mutant population 
screened for plants showing defects in fertility. The dde2-2 mutant 
allele is defective in the anther dehiscence process and filament 
elongation and thus exhibits a male-sterile phenotype . The dde2-2 
phenotype can be rescued by application of methyl jasmonate, indicating 
that the mutant is affected in jasmonic acid biosynthesis. The 
combination of genetic mapping and a candidate-gene approach identified a 
frameshift mutation in the ALLENE OXIDE SYNTHASE (AOS) gene, encoding one 
of the key enzymes of jasmonic acid biosynthesis. Expression analysis and 
genetic complementation of the dde2-2 phenotype by 
overexpression of the AOS coding sequence confirmed that the 
male-sterile phenotype is indeed caused by the mutation in the AOS gene. 



=> s 12 and (arabidopsis or review) 

L3 25 L2 AND (ARABIDOPSIS OR REVIEW) 

=> d ti 1-25 

L3 ANSWER 1 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America, It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Similar genetic switch systems might integrate the floral inductive 
pathways in dicots and monocots. 

L3 ANSWER 2 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI The translation initiation facLor elFIA is animportant determinant in the 
tolerance to NaCl stress in yeast and plants. 

L3 ANSWER 3 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2 004) on STN 

TI Both vegetative and reproductive actin isovariants complement the stunted 
root hair phenotype of the Arabidopsis act2-l mutations. 

L3 ANSWER 4 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI The involvement of two P450 enzymes, CYP83B1 and CYP83A1 , in auxin 
homeostasis and glucosinolate biosynthesis. 

L3 ANSWER 5 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Functional conservation of plant secondary metabolic enzymes revealed by 
complementation of arabidopsis flavonoid mutants with 
maize genes. 

L3 ANSWER 6 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI EARLY FLOWERING3 encodes a novel protein that regulates circadian clock 
function and flowering in Arabidopsis. 

L3 ANSWER 7 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI An Arabidopsis histone H2A mutant is deficient in Agrobacterium 
T-DNA integration. 

L3 ANSWER 8 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Arabidopsis cop8 and fus4 mutations define the same gene that 
encodes subunit 4 of the COP9 signalosome. 



L3 ANSWER 9 OF 25 AGRICOLA Compiled and distributed by the National 



Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI A highly conserved kinase in an essential component for stress tolerance 
in yeast and plant cells. 

L3 ANSWER 10 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI delta7-Sterol-C5-desaturase : molecular characterization and functional 
expression of wild-type and mutant alleles. 

L3 ANSWER 11 OF 2 5 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Overexpression of rice phytochrome A partially complements 
phytochrome B deficiency of Arabidopsis. 

L3 ANSWER 12 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI pSa causes oncogenic suppression of Agrobacter ium by inhibiting VirE2 
protein export. 

L3 ANSWER 13 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America, It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI The Arabidopsis thaliana proton transporters, AtNhxl and Avpl, 
can function in cation detoxification in yeast. 

L3 ANSWER 14 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Arabidopsis mutants resistant to the auxin effects of 

indole-3-acetonitrile are defective in the nitrilase encoded by the NIT1 
gene . 

L3 ANSWER 15 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Molecular characterization of a putative Arabidopsis thaliana 
copper transporter and its yeast homologue. 

L3 ANSWER 16 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI A cdc5+ homolog of a higher plant, Arabidopsis thaliana. 

L3 ANSWER 17 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

TI Isolation of the Arabidopsis GA4 locus. [Erratum: June 1997, v. 
9 (6), p. 979-980.] 

L3 ANSWER 18 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2 004) on STN 

TI The hy3 long hypocotyl mutant of Arabidopsis is deficient in 
phytochrome B. 

L3 ANSWER 19 OF 25 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI Mitochondrial phosphatidylserine decarboxylase from higher plants. 

Functional congplementation in yeast, localization in plants, and 

overexpression in Arabidopsis . 

L3 ANSWER 20 OF 25 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI The Arabidopsis male-sterile mutant dde2-2 is defective in the 

ALLENE OXIDE SYNTHASE gene encoding one of the key enzymes of the jasmonic 

acid biosynthesis pathway. 

L3 ANSWER 21 OF 25 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI The involvement of mammalian and plant FK506-binding proteins (FKBPs) in 
development , 



L3 ANSWER 22 OF 25 BIOS IS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
TI AtBS14a and AtBS14b, two Betl/Sf tl-like SNARE s from Arabidopsis 
thaliana that complement mutations in the yeast SFT1 gene. 

L3 ANSWER 23 OF 25 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 
TI The chimeric leucine-rich repeat/extensin cell wall protein LRX1 is 
required for root hair morphogenesis in Arabidopsis thaliana. 

L3 ANSWER 2 4 OF 25 BIOSIS COPYRIGHT 2 004 BIOLOGICAL ABSTRACTS INC. on STN 
TI Members of the Arabidopsis 14-3-3 gene family trans-complement 
two types of defects in fission yeast. 

L3 ANSWER 2 5 OF 25 CABA COPYRIGHT 2004 CABI on STN 
TI Zinc phytoextraction in Thlaspi caerulescens . 
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L3 ANSWER 19 OF 25 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
AN 2004:143150 BIOSIS 
DN PREV200400131796 

TI Mitochondrial phosphatidylserine decarboxylase from higher plants. 
Functional complementation in yeast, localization in plants, and 
overexpression in Arabidopsis. 

AU Rontein, Denis; Wu, Wen-I.; Voelker, Dennis R. ; Hanson, Andrew D. [Reprint 
Author] 

CS Horticultural Sciences Department, University of Florida, Gainesville, FL, 
32611, USA 

adha@mail . ifas . uf 1 . edu 
SO Plant Physiology (Rockville), (July 2003) Vol. 132, No. 3, pp. 1678-1687. 
print . 

ISSN: 0032-0889 (ISSN print). 
DT Article 
LA English 

KD Entered STN: 10 Mar 2004 

Last Updated on STN: 10 Mar 2004 
AB Plants are known to synthesize ethanolamine (Etn) moieties by 

decarboxylation of free serine (Ser), but there is also some evidence for 
phosphatidyl-Ser (Ptd-Ser) decarboxylation. Database searches identified 
diverse plant cDNAs and an Arabidopsis gene encoding 50-kD 
proteins homologous to yeast (Saccharomyces cerevisiae) and mammalian 
mitochondrial Ptd-Ser decarboxylases ( PSDs ) . Like the latter, the plant 
proteins have putative mitochondrial targeting and inner membrane sorting 
sequences and contain near the C terminus a Glycine-Serine-Threonine motif 
corresponding to the site of proteolysis and catalytic pyruvoyl residue 
formation. A truncated tomato ( Lycopersicon esculentum) cDNA lacking the 
targeting sequence and a chimeric construct in which the targeting and 
sorting sequences were replaced by those from yeast PSD1 both complemented 
the Etn requirement of a yeast psdl psd2 mutant, and PSD activity was 
detected in the mitochondria of the complemented cells. Immunoblot 
analysis of potato (Solanum tuberosum) mitochondria demonstrated that PSD 
is located in mitochondrial membranes, and mRNA analysis in 
Arabidopsis showed that the mitochondrial PSD gene is expressed at 
low levels throughout the plant. An Arabidopsis knockup mutant 
grew normally but had 6- to 13-fold more mitochondrial PSD mRNA and 9-fold 
more mitochondrial PSD activity. Total membrane PSD activity was, 
however, unchanged in the mutant, showing mitochondrial activity to be a 
minor part of the total. These results establish that plants can 
synthesize Etn moieties via a phospholipid pathway and have both 
mitochondrial and extramitochondrial PSDs . They also indicate that 
mitochondrial PSD is an important housekeeping enzyme whose expression is 
strongly regulated at the transcriptional level. 

ANSWER 18 OF 2 5 AGRICOLA Compiled and distributed by the National 
Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 
92:54 827 AGRICOLA 
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The hy3 long hypocotyl mutant of Arabidopsis is deficient in 
phytochrome B. 

Somers, D.E.; Sharrock, R.A. ; Tepperman, J.M.; Quail, P.H. 
University of California, Berkeley 
DNAL (QK725.P532) 

The Plant cell, Dec 1991. Vol. 3, No. 12. p. 1263-1274 
Publisher: Rockville, Md . : American Society of Plant Physiologists. 
ISSN: 1040-4651 
Includes references. 
Article 

U.S. Imprints not USDA, Experiment or Extension 
English 



AB The six long hypocotyl (hy) compl ©mentation groups of 

Arabidopsis (hyl, hy2, hy3, hy4, hy5, and hy6) share the common 
feature of an elongated hypocotyl when grown in white light. The varied 
responses of these mutants to irradiations of differing wavelengths have 
suggested that some of the lines may lack elements of the phytochrome 
signal transduction pathway. We have performed immunoblot and RNA gel blot 
analyses of the multiple types of phytochrome present in wild-type and 
mutant Arabidopsis and provide evidence that mutations at the 
HY3 locus cause a specific deficiency in phytochrome B. Using an 
Escherichia coli overexpression system, we have developed and 
identified monoclonal antibodies that selectively recognize phytochromes 
A, B, and C from Arabidopsis. In wild-type plants, phytochrome A 
is highly abundant in etiolated tissue, but rapidly decreases about 
200-fold upon illumination. Phytochromes B and C are present at much lower 
levels in etiolated tissue but are unaffected by up to 24 hr of red light 
illumination, and together predominate in green seedlings. These data 
establish that phytochromes B and C are "type 2" or photostable 
phytochromes. Levels of phytochromes A, 9, and G similar to those of the 
wild type are observed in strains containing mutations at the HY4 and HY5 
loci, in contrast, all four hy3 mutant alleles tested here exhibit a 
modest (twofold to threefold) reduction in phyB transcript and a severe 
(20- to 50-fold) deficiency in phyB-encoded protein, relative to levels in 
wild-type plants. The levels of phyA- and phyG-encoded mRNA and protein, 
however, are indistinguishable from the wild type in these mutants. We 
conclude that the phenotype conferred by hy3 is due to the reduced levels 
of the light-stable phytochrome B. 

L3 ANSWER 17 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

AN 95:27 920 AGRICOLA 

DN IND20456926 

TI Isolation of the Arabidopsis GA4 locus. [Erratum: June 1997, v. 

9 (6), p. 979-980.] 
AU Chiang, H.H.; Hwang, I.; Goodman, H.M. 
CS Massachusetts General Hospital, Boston, MA. 
SO The Plant cell, Feb 1995. Vol. 7, No. 2. p. 195-201 

Publisher: [Rockville, MD : American Society of Plant Physiologists, 

cl989- 

CODEN: PLCEEW; ISSN: 1040-4651 
NTE Includes references 
GY Maryland; United States 
DT Article 

FS U.S. Imprints not USDA, Experiment or Extension 
LA English 

AB Progeny from a transgenic Arabidopsis plant generated by the 

Agrobacterium root transformation procedure were found to segregate for a 
gibberellin (GA) responsive semidwarf phenotype. Coirplementation 
analysis with genetically characterized GA-responsive mutants revealed 
that the transgenic plant has an insertional mutation (ga4-2) that is an 
allele of the ga4 locus. The semidwarf phenotype of ga4-2 is inherited as 
a recessive mutation that cosegregates with both the T-DNA insert and the 
kanamycin resistance trait. DNA gel blot analysis indicated that the 
insertion site contains a complex T-DNA unit. A genomic library was 
constructed with DNA from the tagged ga4 mutant; a DNA clone was isolated 
from the library that flanks the T-DNA insert. The plant sequence isolated 
from this clone was used to isolate the corresponding full-length genomic 
and cDNA clones from wild-type libraries. DNA sequence comparison of the 
clones to the existing data bases suggests that they encode a hydroxylase. 
This conclusion is in agreement with a biochemical study that indicated 
that the ga4 mutant is deficient in 3 beta-hydroxylase in the GA 
biosynthetic pathway of Arabidopsis. RNA gel blot analysis 

showed that the messasge is ubiquitously expressed in different tissues of 
Arabidopsis but most abundantly in the silique. Unexpectedly a 
higher level of transcription was detected in the ethyl 
methanesulf onate-induced ga4 mutant and this overexpression was 
repressed by treatment with exogenous GA. 

L3 ANSWER 15 OF 2 5 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

AN 97 : 43063 AGRICOLA 

DN IND20572627 

TI Molecular characterization of a putative Arabidopsis thaliana 

copper transporter and its yeast homologue. 
AU Kampfenkel, K. ; Kushnir, S.; Babiychuk, E . ; Inze, D. ; Montagu, M. van. 
CS Universiteit Gent, Gent, Belgium. 
AV DNAL (381 J824 ) 

SO The Journal of biological chemistry, Nov 24, 1995. Vol. 270, No. 47. p. 
2847 9-28486 



Publisher: Bethesda, Md. : American Society for Biochemistry and Molecular 
Biology. 

CODEN: JBCHA3; ISSN: 0021-9258 
NTE Includes references 
CY Maryland; United States 
DT Article 

FS U.S. Imprints not USDA, Experiment or Extension 
LA English 

AB At the molecular level, little is known about the transport of copper 
across plant membranes. We have isolated an Arabidopsis thaliana 
cDNA by complementation of a mutant (ctrl-3) of Saccharomyces 
cerevisiae defective in high affinity copper uptake. This cDNA codes for a 
highly hydrophobic protein (COET1) of 169 amino acid residues and with 
three putative transmembrane domains. Most noteworthy, the first 44 
residues display significant homology to the methionine- and 
histidine-rich copper binding domain of three bacterial copper binding 
proteins, among these a copper transporting ATPase. Mutant yeast cells 
expressing COPT1 exhibit nearly wild type behavior with regard to growth 
on a nonf ermentable carbon source and resistance to copper and iron 
starvation. Expression of COPT1 is also associated with an increased 
sensitivity to copper toxicity. Additionally, C0PT1 shows significant 
homology to an open reading frame of 18 9 amino acid residues on yeast 
chromosome VIII. This gene (GTR2) may encode an additional yeast metal 
transporter able to mediate the uptake of copper. A mutation in GTR2 
displays a higher level of resistance to toxic copper concentrations. 
Overexpression of CTR2 provides increased resistance to copper 
starvation and is also associated with an increased sensitivity to copper 
toxicity. The amino acid sequence of CTR2 , like Arabidopsis 

C0PT1, contains three potential transmembrane domains. Taken together, the 
data suggest that a plant metal transporter, which is most likely involved 
in the transport of copper, has been identified. 

L3 ANSWER 14 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 

AN 1998:58 633 AGRICOLA 

DN IND21235311 

TI Arabidopsis mutants resistant to the auxin effects of 

indole-3-acetonitrile are defective in the nitrilase encoded by the NIT1 
gene . 

AU Normanly, J.; Grisafi, P.; Fink, G.R.; Bartel, B. 
AV DNAL (QK7 25.P532) 

SO The Plant cell, Oct 1997. Vol. 9, No. 10. p. 1781-1790 

Publisher: [Rockville, MD : American Society of Plant Physiologists, 
cl989- 

CODEN: PLCEEW; ISSN: 1040-4651 
NTE Includes references 
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LA English 

AB Indole-3-acetonitrile (IAN) is a candidate precursor of the plant growth 

hormone indole-3-acetic acid (IAA) . We demonstrated that IAN has auxinlike 
effects on Arabidopsis seedlings and that exogenous IAN is 
converted to IAA in vivo. We isolated mutants with reduced sensitivity to 
IAN that remained sensitive to IAA. These mutants were recessive and fell 
into a single complementation group that mapped to chromosome 3, 
within 0.5 centimorgans of a cluster of three nitrilase-encoding genes, 
NIT1, NIT2, and NIT3. Each of the three mutants contained a single base 
change in the coding region of the NIT1 gene, and the expression pattern 
of NIT1 is consistent with the IAN insensitivity observed in the nitl 
mutant alleles. The half-life of IAN and levels of IAA and IAN were 
unchanged in the nitl mutant, confirming that Arabidopsis has 
other functional nitrilases. Overexpressing NIT2 in transgenic 
Arabidopsis caused increased sensitivity to IAN and faster 
turnover of exogenous IAN in vivo. 

L3 ANSWER 11 OF 25 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2004) on STN 
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DN IND21998184 

TI Overexpression of rice phytochrome A partially complements 

phytochrome B deficiency of Arabidopsis. 
AU Halliday, K.J.; Bolle, C; Chua, N.H.; Whitelam, G.C. 
CS Leicester University, UK. 
AV DNAL (4 50 P6 93) 

SO Planta, Jan 1999. Vol. 207, No. 3. p. 401-409 

Publisher: Berlin ; New York : Springer-Verlag, 1925- 
CODEN: PLANAB; ISSN: 0032-0935 
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AB The red far-red reversible phytochromes play a central role in regulating 
the development of plants in relation to their light environment. Studies 
on the roles of different members of the phytochrorne family have mainly 
focused on light-labile, phytochrorne A and light-stable, phytochrorne B. 
Although these two phytochromes often regulate identical responses, they 
appear to have discrete photosensory functions. Thus, phytochrorne A 
predominantly mediates responses to prolonged far-red light, as well as 
acting in a non-red/ far-red-reversible manner in controlling responses to 
light pulses. In contrast, phytochrorne B mediates responses to prolonged 
red light and acts photoreversibly under light-pulse conditions. However, 
it has been reported that rice (Oryza sativa L.) phytochrorne A operates in 
a classical red far-red reversible fashion following its expression in 
transgenic tobacco plants. Thus, it was of interest to determine whether 
transgenic rice phytochrorne A could substitute for loss of phytochrorne B 
in phyB mutants of Arabidopsis thai i ana (L. ) Heynh. We have 
observed that ectopic expression of rice phytochrorne A can correct the 
reduced sensitivity of phyB hypocotyls to red light and restore their 
response to end-of-day far-red treatments. The latter is widely regarded 
as a hallmark of phytochrorne B action. However, although transgenic rice 
phytochrorne A can correct other aspects of elongation growth in the phyB 
mutant it does not restore other responses to end-of-day far-red 
treatments nor does it restore responses to low red: far-red ratio. 
Furthermore, transgenic rice phytochrorne A does not correct the 
early-flowering phenotype of phyB seedlings. 
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L3 ANSWER 1 OF 19 CABA COPYRIGHT 2004 CABI on STN 

TI GDP-mannose 3 [prime ], 5 [prime ] -epimerase forms GDP-L-gulose, a putative 
intermediate for the de novo biosynthesis of vitamin C in 
plants . 

L3 ANSWER 2 OF 19 CAPLUS COPYRIGHT 2004 ACS on STN 

TI Identification, characterization, cloning and sequence of multimeric 

GDP-rnannose-3 ', 5 ' -epimerase from Arabidopsis thaliana and other plants, 
and use of recombinant GDP-mannose-3 ', 5 ' -epimerase for production of 
ascorbic acid 

L3 ANSWER 3 OF 19 CAPLUS COPYRIGHT 2004 ACS on STN 

TI Aberrantly expressed proteins in laser capture microdissected tumors 
L3 ANSWER 4 OF 19 CAPLUS COPYRIGHT 2004 ACS on STN 

TI Enhanced stress resistance in transgenic plants with increased expression 
of VTC4 gene encoding GDP-mannose pyrophosphorylase 

L3 ANSWER 5 OF 19 CAPLUS COPYRIGHT 2004 ACS on STN 
TI Endocrine disruptor screening using DNA chips of endocrine 
disruptor-responsive genes 

L3 ANSWER 6 OF 19 CAPLUS COPYRIGHT 2 004 ACS on STN 

TI Detection of variations in the DNA methylation profile of genes in the 
determining the risk of disease 

L3 ANSWER 7 OF 1 9 CAPLUS COPYRIGHT 2004 ACS on STN 

TI Criteria for the identification of housekeeping genes and their use as 
internal standards in the measurement of levels of gene expression 

L3 ANSWER 8 OF 19 CAPLUS COPYRIGHT 2 00 4 ACS on STN 



TI Partial purification and identification of GDP-mannose 3 1 ' , 5 1 1 -epimerase 
of Arabidopsis thaiiana, a key enzyme of the plant vitamin C 
pathway 

L3 ANSWER 9 OF 19 CAPLUS COPYRIGHT 2004 ACS on STN 
TI L-Ascorbic acid biosynthesis 
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AB Despite its importance for agriculture, bioindustry, and nutrition, the 
fundamental process of L-ascorbic acid (vitamin C) biosynthesis 
in plants is not completely elucidated, and little is known about its 
regulation. The recently identified GDP-Man 3 [prime ], 5 [prime ] -epimerase 
catalyzes a reversible epimerization of GDP-D-mannose that precedes the 
committed step in the biosynthesis of vitamin C, resulting in 
the hydrolysis of the highly energetic glycosyl-pyrophosphoryl linkage. 
Here, we characterize the native and recombinant GDP-Man 

3 [prime] , 5 [prime] -epimerase of Arabidopsis thaiiana. GDP and GDP-D-glucose 
are potent competitive inhibitors of the enzyme, whereas GDP-L-fucose 
gives a complex type of inhibition. The epimerase contains a modified 
version of the NAD binding motif and is inhibited by NAD ( P ) H and 



stimulated by NAD(P)+. A feedback inhibition of vitamin C 
biosynthesis is observed apparently at the level of GDP-Man 

3 [prime] , 5 [prime] -epimerase . The epimerase catalyzes at least two distinct 
epimeri zation reactions and releases, besides the well known 
GDP-L-galactose, a novel intermediate: GDP-L-gulose . The yield of the 
epimerization varies and seems to depend on the molecular form of the 
enzyme. Both recombinant and native enzymes co-purified with a Hsp7 0 
heat-shock protein (Escherichia coli DnaK and A. thaliana Hsc70.3, 
respectively) . We speculate, therefore, that the Hsp70 molecular 
chaperones might be involved in folding and/or regulation of the 
epimerase. In summary, the plant epimerase undergoes a complex regulation 
and could control the carbon flux into the vitamin C pathway in 
response to the redox state of the cell, stress conditions, and GDP-sugar 
demand for the cell wall/glycoprotein biosynthesis. Exogenous L-gulose and 
L-gulono-1, 4-lactone serve as direct precursors of L-ascorbic acid in 
plant cells. We propose an L-gulose pathway for the de novo biosynthesis 
of vitamin C in plants. 
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GDP-mannose-3 ', 5 1 -epimerase from Arabidopsis thaliana and other plants, 
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AB The identification of a new key enzyme in vitamin C synthesis, 
and its use to modulate vitamin C synthesis in eukaryotic cells 
are disclosed. Specifically, the isolation of a multimeric 

GDP-mannose-3 1 , 5 ' -epimerase, the identification, cloning and expression of 
a nucleic acid sequence encoding GDP-mannose-3 ', 5 1 -epimerase, methods of 
producing GDP-mannose-3 5 ' -epimerase , transgenic plants and 
microorganisms that express the GDP-mannose-3 5 1 -epimerase , and methods 
of production of ascorbic acid using the GDP-mannose-3 1 , 5 1 -epimerase are 
disclosed. Purification of GDP-mannose-3 ', 5 ' -epimerase from Arabidopsis 
thaliana, and kinetic and physicochem. properties of the enzyme are 
described. The nucleotide sequence and the encoded amino acid sequence of 
the A. thaliana GDP-mannose-3 ', 5 1 -epimerase are disclosed. Putative 
GDP-mannose-3 1 , 5 ' -epimerase from rice, tomato, corn, ice plant, soybean, 
potato, Medicago truncatula, sorghum, wheat, barley, and lotus are 
identified by using scanning of public DNA databases for sequences that 
exhibited high similarity to the A. thaliana gene. 
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Boerjan, Wout 

CS Departments of Molecular and Plant Genetics, Faculty of Medicine, Flanders 

Interuniversity Institute for Biotechnology (VIB), Ghent University, 

Ghent, B-9000, Belg. 
SO Proceedings of the National Academy of Sciences of the United States of 

America (2001), 98(26), 14843-14848 

CODEN: PNASA6; ISSN: 0027-8424 
PB National Academy of Sciences 
DT Journal 



LA English 

AB The first step in the biosynthetic pathway of vitamin C in 

plants is the formation, at the level of sugar nucleotide, of L-galactosyl 
residues, catalyzed by a largely unknown GDP-D-mannose 3 '', 5 1 1 -epimerase . 
By using combined conventional biochem. and mass spectrometry methods, we 
obtained a highly purified preparation of GDP-D-mannose 3 '', 5 1 ' -epimerase from 
an Arabidopsis thaliana cell suspension. The native enzyme is an 84-kDa 
dimer, composed of two apparently identical subunits. In-gel tryptic 
digestion of the enzyme subunit, followed by peptide sequencing and a 
BLAST search, led to the identification of the epimerase gene. The 
closest homolog of the plant epimerase is the BlmG gene product of 
Streptomyces sp., a putative NDP-D-mannose 5' '-epimerase. The plant 
GDP-D-mannose 3 1 5 -epimerase is, to our knowledge, a novel member of 
the extended short-chain dehydrogenase/reductase family. The enzyme was 
cloned and expressed in Escherichia coli cells. 
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AB A biosynthetic method for producing vitamin C (ascorbic acid, 

L-ascorbic acid, or AA) is disclosed, such method including fermentation of a 

microorganism or plant having at least one genetic modification to 

increase the action of an enzyme involved in the ascorbic acid 

biosynthetic pathway. Included is the use of nucleotide seguences 

encoding epimerases, including the endogenous GDP-D-mannose : GDP-L- 

galactose epimerase from the L-ascorbic acid pathway and homologues 

thereof for the purposes of improving the biosynthetic production of ascorbic 



acid. The present invention also relates to genetically modified 
microorganisms, such as strains of microalgae, bacteria and yeast useful 
for producing L-ascorbic acid, and to genetically modified plants, useful 
for producing consumable plant food products. 
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PRAI EP 1999-305939 A 19990726 

AB The invention relates to plants or products derivable therefrom having an 
elevated content of Vitamin C, by 
transformation of plant by yeast D-arabino-y- 

lactone oxidase resulted in higher level (at least two-fold) of ascorbic 
acid. In particular the invention relates to a process for producing 
plants or plant tissues having an elevated content of 
vitamin C, comprising the steps, (i) 

transformation of a plant cell with a gene construct 

followed by (ii) the regeneration of a genetically modified plant 

or plant tissue from the transformed plant 

cell of the transformation step (i), wherein the gene construct 
comprises a polynucleotide sequence capable of expressing a polypeptide 
product with an ability to catalyze conversion of L-galactono-1 , 4 -lactone 
to vitamin C, characterized in that said 

polynucleotide sequence is derived from a non-plant source. 
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CODEN: NABIF9; ISSN: 1087-0156 
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LA English 

AB L-Ascorbic acid (vitamin C) in fruits and vegetables 

is an essential component of human nutrition. Surprisingly, only limited 
information is available about the pathway(s) leading to its biosynthesis 
in plants. Here, we report the isolation and characterization of GalUR, a 
gene from strawberry that encodes an NADPH-dependent D-galacturonate 
reductase. We provide evidence that the biosynthesis of L-ascorbic acid 
in strawberry fruit occurs through D-galacturonic acid, a principal 
component of cell wall pectins. Expression of GalUR correlated with 
changing ascorbic acid content in strawberry fruit during ripening and 
with variations in ascorbic acid content in fruit of different species of 
the genus Fragaria. Reduced pectin solubilization in cell walls of 
transgenic strawberry fruit with decreased expression of an 
endogenous pectate lyase gene resulted in lower ascorbic acid content. 
Overexpression of GalUR in Arabidopsis thaliana enhanced vitamin 
C content two- to threefold, demonstrating the feasibility of 
engineering increased vitamin C levels in plants using 
this gene. 
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AB Plants are a major source of vitamins in the human diet. Due to their 

significance for human health and development, research has been initiated 
to understand the biosynthesis of vitamins in plants. The pathways that 



are furthest advanced in elucidation are those of provitamin A, 
vitamin C and vitamin E. There is little knowledge 

about the regulation, storage, sink and degradation of any vitamin made in 
plants, or the interaction of vitamin biosynthetic pathways with other 
metabolic pathways. Researchers as well as life science companies have 
endeavoured to manipulate levels of vitamins in order to create functional 
food with enhanced health benefits, and even with the goal of achieving 
levels worth extracting from plant tissues. Thus far, metabolic 
engineering has resulted in transgenic plants that contain 
elevated levels of provitamin A, vitamin C and E, 

respectively. Additional research is necessary to identify all relevant 
target genes in order to further improve and tailor plants with elevated 
vitamin contents at will. 
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TI Acetobacter sorbose and sorbosone dehydrogenases and genes, 

transgenic organisms expressing them, and methods for producing 
2-keto-l-gulonic acid and vitamin C 

IN Eichler, Knut; Beck, Christine; Friedrich, Thomas 

PA BASF Aktiengesellschaf t, Germany 
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PRAI DE 2001-10133397 A 20010713 

AB The invention relates to polypeptides having an L-sorbose dehydrogenase 
(SDH) or L-sorbosone dehydrogenase (SNDH) activity and nucleic acid 
sequences that code for these polypeptides. The invention also relates to 
transgenic expression constructs, vectors and transgenic 
organisms containing these nucleic acid sequences, and to methods for 
producing 2-keto-L-guloni c acid or ascorbic acid while using the same. 
Thus, Acetobacter liquefaciens genes for SDH and SNDH were cloned, 
sequenced, and expressed in Escherichia coli. The enzymes were purified 
and shown to have SDH and SNDH activities. 
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PRAI ES 2001-2896 A 20011227 



AB Provided are DNA constructs that comprise a DNA mol . encoding a protein 
with D-galacturonate reductase activity involved in L-ascorbic acid 
synthesis inplant cells and a region for initiating functional 
transcription in plants. The invention relates to protein and nucleotide 
sequence of D-galacturonate reductase of strawberry. The constructs have 
utility in increasing vitamin C production in plants, and 
making plants more resistant to stress. Also provided are related 
materials and methods for performing the invention. 
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TI Myo-inositol oxygenase offers a possible entry point into plant 

ascorbate biosynthesis 
AU Lorence, Argelia; Chevone, Boris I.; Mendes, Pedro; Nessler, Craig L. 
CS Department of Plant Pathology, Physiology, Bioinf ormatics Institute, 

Virginia Polytechnic Institute and State University, Blacksburg, VA, 

24061, USA 

SO Plant Physiology (2004), 134(3}, 1200-1205 
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AB Two biosynthetic pathways for ascorbate (L-ascorbic acid [AsA]; 
vitamin C) in plants are presently known, the 

mannose/L-galactose pathway and an L-GalUA pathway. Here, we present mol. 
and biochem. evidence for a possible biosynthetic route using myo-inositol 
(MI) as the initial substrate. A MI oxygenase (MIOX) gene was identified 
in chromosome 4 (miox4) of Arabidopsis ecotype Columbia, and its enzymic 
activity was confirmed in bacterially expressed recombinant protein. 
Miox4 was primarily expressed in flowers and leaves of wild-type 

Arabidopsis plants, tissues with a high concentration of AsA. Ascorbate levels 
increased 2- to 3-fold in homozygous Arabidopsis lines overexpressing the 
miox4 open reading frame, thus suggesting the role of MI in AsA 
biosynthesis and the potential for using this gene for the agronomic and 
nutritional enhancement of cropjs . 
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